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. : Summary : o : _
A diapause is ome of the very important factors that enable insects to
survive the unfavourable conditions, mostly seasonal changes of climate.
Diapause can be induced by any of the factors of environment .50 btempe-.
" raturs or photoperiod but.generaly a group of factors plays role, Survi-
- val of unfaveurable period even in the state.of anabiosis requires ha-
“ving of ressrve of nutritional components.by an organism, Lata conhece
ted with the ecological.- and physiological aspects of insect diapause
have special vaiue in case of control methods of noxiaus insects., An
‘insecst studied in this research is a typical representative of phytopha-
gous’ insects belonging +o the order Hymenoptera., Informations on the
~dlapause of these insests are very scanty. In theese investigations we
try to determine the external factors that cause the diapause of Athalis
¢olibri Chri=%, and %o study the chemical changes-in the organism of in-
sects before and during diapause. Therefore we have reared thisg ingect
under artificial conditions in thermostates af various length of photos:-
period and at temperature that according to the literature is not favo-
urable for appearance of diapause, These preliminary investigations sho-
wed that photoperiod plays very important role for the course of dige
pausis of larvae of Athalia colibri. Short photoperiod provokes the dige

o pause while the long photoperiod causes a pupation without resting pe~
-riod. Up to now it was believed on the basis of works of Riggert /1939/

and Saringer /19557 that the diapause of Athalia colibri is influenced

by temperature but photoperiod does not play any role. In our studies

2 ’ we expesed eggs, larvae and adult ingect to various length of photope=
riod, while Baringer exposed onlyvlarvaeefinformations_received so far

3 .need to bhe studied in detail in next periods..
. - ' Detail Report
' Introdaction _ ,
In the case of noxious insects a,diapause as a resistant phase of ine

* .sect life to the unfavourable-conditions is of special interest. Suprvi-
val ef members of insect population in a diapause phase creates always
a threat of an mass appearance of this pest; chemical control is not
fully effective and treatmenets must be repeated. It is general trend
to base the plant protection on biological control methods and therefo-
‘re knowledge of life cycle of pests and their resﬁingvstages is necessa.-
Y. _ - S e S

Several papers were published on various aspects of insect diapause,
Bonnemaison /1945/ and Andrewartha /1952/ reviewed the effect of ecolow .

Do -

o gical factors on diapause. Lees /1955/ in his monograph on physiology
of diapause of insects reviewed the literature on this subject up to
" 19534 Limited space does not allow to make extensive review cf the lite-
3 rature, L ' o :

In result of studies on the diapause of insects it was found that dis-
pause may be caused by such external factors like temperature, humidity
and photoperiod, Hawewer, or the other hand the course of diapause is
probably regulated by neurohormonal mechanism, Bvery species has its
own reaction to the factors provoking diapause but some groups of in-

- sects reacts in analogizal way to the specefic factors. Biochemical prow-
cesses before diapause and enzymatic processes. during the diapause were
also studied, In spite of a number of various studies the list of in-
sects of which ths diapause was studied ig not very large. and up to
1953 included less than two hundred species /Lees 1955/, -

e D .
- s
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Egpecially 1little number of papers. deal with the diapause of sawflies.
Therefors this study was undertaken on the factors governing the mecha-
nigm of diapause of Athalia colibri. In the first phase of our research
we shall try to determine the external factors causing diapause; in the
second phase we shall study to what degree chemical constituents of the
insect body and enzymatic activity determine active and resting stages.
Informations on the blology of Athalia colibri was found in papers by
Riggert,/1939/ 41 Saringer; /1955/ Reich-/1961,;1962/,- Although some of
these.papers:have; monugraphlc,character /ewg. Saringer,1955/_ studies dea-
ling with,the, blalogy &f . Athalia.colibri-are »incomplete;and need to be
v%xsfxedovAcwordlng ta- -Riggert: /1939/ the - dlapause of - Athalia colibri
is. a- -function: ofaexterna¢zfact0rs,‘malnly of . temperaﬁturee It would mean
that :this. is: a:pseudodiapause /Saringer,-«955/ - Treshold values ,of tem-
perature . for -she. dlanause‘detarmlned by:Riggert /1939/ are:
minimum <:16.5 ,: and.maximam = 20,5 C, +Higher- temperatures lasting 24
‘hours :¢caused :that exposed and ;larvae.pupated -without-diapause; Unfortu-
‘natley,: it -was:not:determined what, stage:is receptive to temperature
that breaks.preparing .for. dlapavbeepR¢ggert accepted -that other factors g
also influencesthe:course;of diapause:and:part of coccons - :in his stu-
dies -in,1935 stayed .in- dLapaasexthroaghz1936 and emergencs of aduluo
was . cbserved -in_June - 1937 1 Saringer; in -his: 1nvestigat10ns used larvae of
clder -instars: collenged in-geptember: and -studies . the-effect_of temnera~
turs -ranging -from -18°. ts.22°C C.:Buergence: of -adults started in November
and -lasted.until . May.-qus -led -Sawinger.to . belxeve that - apart of tempe~
rature .there. are.also . other: fa'tvra respons¢b +for: dlapause0 He appliied
photoperiod .of . various length in_the - breeding - of larvae of second _gene-
ration .from the . eggs to5.adults. but. nc - differences.were- observed in the
bshaviour: of. pupat~n6 Tarvae‘ Therefore. Saﬁlnuer cqncluded that photow
period does.net.play.any - role inthe. dvapaase of Athalla collbr1° Reich
/16¢1/ .repeated in.some.sense.Riggert’s. experiments . w1th the role of tem-
perature .supplementing +hem by use ¢f humidity. Accept ing results _of
works.of Riggert and Sarlnger, Reich stated that only temperatufa cauges L *
the diapause of Athalia colibwd, It sheuld - be, howevsr emphasized that
- Reich .used .the autumn-generation, .- :

laterials and-Methods

Insects.used in.thisstudy wers.collectad in field at sevevaT 100811~
“ties.: Due .t abnormal weatherecandltlons -in 196“ Atna¢1a collbrw did
not -appear:.in normal . number.rpr¢ng generailJn that -is- norma.ly obser~
ved in Poland .in NMay.and ;first.days.of . June- vapearsd-in 1962 at the end
of Jume.and .in beginning ochuiy ¢n‘very low. den3¢ty,, )
Larvae of 3rd .to 5th instars.csllected in thu‘¢apemplantat;onsmhave _ X
been uvged -to. estabLLSh:breedlng:stook3x1n 4 ccages: placed ;in plantation -
¢f field mustard.. The mustard.was:sown at dlfie'ent periods in order :
to have.plants:of .various;size.
Adult . sawflwaslthat emergedmfrom, socoons were: collected: and used for
gtudies:onathe:effect:of;photoperiod - /14 VII0 2/ cAdults were fed, wzth
10% water solubioniof - rsugar:and . mustardnflawefs .as: a source, of nectarg_‘
According .to- R“lcb su~h .food,combination .favors . maxwmal rmltipllbatlono
Thres: groups:of; 1nseuts wern Ipaxadound v described condltionsv
T In-thermostat a+ temperature.of 25°C and .11. huuts automatloaxly
reguﬂat@dlphotoperlod

2.. In thermostat-at- temperature of 25 %c. aad at .18 hours: automablwally
retuiateé-onotoperlode

3. In the laboratory.room without regulation- of-% mperauux and at-day
length if this time of year.
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Inges® wers exﬂnsed ta t eseconditions throughout whole first Zenera®
58, Lawvae and adults/ and also in second if such appeared.

: kept dn G.5 liter glass jars covered with metal mesh. Food

_ e¢~w§ day. Daily observations recorded:

e aduits «~ longevity /number of laid eggs/ of adults

in cage aﬁ adults - moﬂ+al¢ty, moulting, migration into soil for pupa-

tinn and adults emergencea

Resultsk.;v’

ts carried q¢+ showed that ]eng+h of photowerlod is an im-

¢ © factor causing di apause of Athalia colibri.

b/ Short photoperiod /11 bours/ at temperature 250" caused dlapal&c in
grea’t najority of exposed population,

«f Long phot .weriod at temperature SGC caused pupatlng without dLaﬂause
of grest nuwiber ¢f insect.

a/ Results of rearing of insects in lqboratory room at various photope-
riods confirmed results cbtained in the above experiments,

+ &/ Interfeovencs of effect of low bemperature and short . photoperlou ¢n
laborat: vearing was very clear and caused dlapavbe of all insects
in gstudied population,:

Pigures characterizing nunber of insects used in these eyperlmenta and

effect of photoperiod on diapsuse are given in the Table 1, :

In order *o show course of observed phenomenons in relation to tlmP

3 - a diagram showing e;erqence of adult sawflies in every combination is

prepared, hLs it is seen, pupation without diapause is observed during

15=20 days arster migration of larvae into soil for pupation. At this
time emerge: of adults reaches its maximum,. lLarvae .iﬂh are in dig-
pause pupa* i in very low number even at the relativel 1gh temperature
in the pewiocd from 15 $2 Su days after migration to 5§%1 Rearing of
adumts and larvas in laboratory room in the period wheil-photoperiod bhe-
; ome shorier Jfrom 13,5 to 12 hours/ and temperature” rerged from 1/J to
' 43 C caused ;>ne:dl appearance of diapause, On the other hand, temperaiu-

re 19.5 to hS C and 15 hours day in Auwust favored mnass emergence cof
adults without d-ilapause,

n»scussiOﬂ

Prelinminary studies shoaed that phovouerlod has dlrect infiuence on
diapause of itlelia colibri. A slight tendency of the interrelation of
the effect of te:perature and photoperiod was noticed in laboratory re-

- aring of ins: 'n the light*'of these studies and of Saringer we may
. agsept that <hs toperiod determines diapause affecting egg stase or
through femz.es or anism. Further experiment’s'will 'allow to solve this

- problen,

Treshold +e'meAaTures which favors diapause deternlﬂed by Riggert an
Seringer nesd Lo b: verified. They both claimed that “emperature“b
unfavouratle for d:apause but in our egperiments we ¢id not observe ﬂuch
phenomenon, Conzlusions of Rigsert, Saringer and Reich about importaice
:f temperature are ~lear in ths light of owr studies, In their studie
they used larvas oi sviumn gensration wnich already had determined d
pause by effect cof zhort photoperiod., Therefore low te.peratures we
ot responsidle for causing the diapause -and acted only together wi
pactoperiod. High te.perature reiuced determinating action of photone-
risd on diapsus:, o -

sentioned abovs

proplems indizates that it is necessary to use in ax-
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p9f1mepvs ﬂndlvldual of the flrst summer 5eneratlon, e shall be able
%0 stuuy this. problem An the _next; years . .o ‘

Concluslons -

Although sume experlments need to be repeat@d we can make at. Dresent .
the following conolus¢ons=5'-
-~ a. Results of our: studles 1ndlcates that short photoperiod causes the

. dlapause of - Athaliz” ceiibri Christ.

b, Long photoperiod causes pupation W;thout diapause,

¢. Determination of. alapause by photoperiod 121uue to action on egg
~~ stage or on female’s organism,
. 4o A correlation beth 2h actlon ox tempera*urv and photoperiod was

’ noticed : o

Plan of %ork

In the next year we plan to study the follovlng aspects of the effect
- of photoperlou on insect dlapause,;_;‘ :
a. In what developmenta1 stage 'the diapause is determlned ~
be Tréahold values ox%;eag h of photoperiod which cause the diapause
Go Iof@rveWao:on of vne effect .of tewperature and photoperiod ’
ao :rullmvna ViR StuQJP on. 1nu1rect ef:ect of photoperﬂod on diapause ¢
- trough host plants. - - :
- We also plan to staru chemlcal analysl
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of pnotoperloa on the dlapause of Turnip cauf), = Athalla
Cﬂ’f ist, .

) :::::u::::::::::==================================zz==:=:=:==:=::==:w
3 » T
% Rearing conditions 1magi- Namber ofigzzﬁfizgeusfMor* Lit Diapa edu
i nes and larvae : | observed. | ping period °F ]_mva_e larvae mu
. : | insects ng-p d G5 "
JITETCRE iof 30 gays |1 L0Y, ;
1 ’ i i from ‘migras il dn Fh . -
: . . ‘ : om-migras=~ i . ) 3
i X tion into ‘ R N i
i , . . seil ih %% v i
!‘m”=?ﬁ??rﬁf“:t=?=:z:==::====::==:===ﬂ:=====:=====::—»t:ﬁ;u L s
i - . . o . . 4
5 i1 hrs 1n0L0\mrwod at | 286 bod ] 3448 f. 60,8 ;
i 2570 Junermostat, 24 S L ie,s 82,2
- ; . 149 955 . | 49,6 40,8 1
it ' - . ' : . . ~ IS
.- i 1& =) vnoLoperlod at |- 65 T0,7. 1,5 27,8 §
¢ 25°3 /thermostat/ 32 o 61,2 | 28,8 - it
i | . 5
b ' . K [}
31 4 f 4 A 4 i . ' i
013,512 hrs pho,operaod . s ; i
8 VL 8 - S g 83,2 4
3 i: at 7 ,.\u »,»23 /.‘.abor'a‘ OI’_&«/ 5 . 1 6 9= 29 ;; .
i - — =
i T ' .. it
15 hps nmapemod at 30 ©80,0 -] 1245 795 i
. i R ! . . . t
*‘ | 56 82,1 117,9 - i
. i
;
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INFLU—'NCE OF PHOTOPERIOD ON -THE- DIAPAUSE OF- TURNIP SAVFLKQ‘ETHALIA COLIBRI CHRISTc
A= 11 hrs. phﬁtﬁps:i{_od at»a;’c /vhermostat/ -
: B=.18 hrs photoperiod at 25 S /thefmostaf/
o . 0= 13,5=12 hws photoperiod afﬁ “C= ’»”3(1, /laborst \“ry/
D= 15 hrs photoperisd &t 19,5°¢-25%C /laboratory/
N i

. s o - . ’ P
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